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Inflow parts 1,3,5 and 7 for a sealing material are provided. A film 9 contg 
at least cluster diamond is formed on the surfaces of the inflow parts 1, 3, 5 
and 7. A mixt of nickel and cluster diamond and a mixt of chrome and cluster 
diamond are used as the film 9 contg cluster diamond. The inflow part 
contains 

at least one of a mould cavity, a gate, a rubber and a pot. A mould for mfg 
the semiconductor device also has an injector, a pin insertion hole, an ejector 
pin, a pilot pin, and a plunger. A film contg at least cluster diamond is 
formed on the surface of at least one of the ejector pin, the pilot pin, and 
the plunger. 

USE/ADVANTAGE - Wear resistance of the ejector pin can be improved. A 
mould 

for mfg a semiconductor having good durability is provided. 
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(54) METALLIC MOLD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To improve the wear resistance of the inlet 
of the title metallic mold so as to prevent the deformation 
of the mold and make the mold to smoothly make 
molding by coating the surface of the inlet with a film 
containing at least cluster diamond. 
CONSTITUTION: The title metallic mold is composed of 
a bottom force A and top force B. The space 5 of the 
mold for molding a resin is formed by putting the top 
force B on the bottom force A while a lead frame 23 is 
put between the parting line 2-1 of the force A and 
parting line 2-2 of the force B as shown in Fig. (c). The 
mold is specially provided with inlets 1, 3, 5, and 7 for 
sealing material. Films 9 containing at least cluster 
diamond are formed on the surfaces of the inlets 1,3,5, 

and 7. When such a metallic mold is used, the surfaces of the inlets 1,3,5, and 7 are coated 
with films 9 containing at least cluster diamond. Therefore, the durability of the metallic mold 
can be improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the metal mold used for manufacture of a 

semiconductor device. 

[0002] 

[Description of the Prior Art] In a semiconductor device, in order to isolate a semiconductor chip from 
the external world, a chip is closed. As a material which closes a chip, the epoxy resin is known well. In 
case a chip is closed with a resin, metal mold is used, and after setting the leadframe by which the chip 
is laid in this metal mold, the mould cavity prepared in metal mold is filled up with a resin. In order to 
raise the reliability of a closure resin, the silica (Si02) is contained in the resin for closure. Now, the 
content of a silica is increasing in order to raise much more reliability of the resin for closure. 
[0003] However, if the content of a silica increases, the resin itself will become hard and, for this reason, 
it w ill become easy to wear out the resin inflow section of metal mold. If the resin inflow section is worn 
out, the mold releasability and moldability of a product will become bad. therefore -- it is the present 
metal mold - the exchange period - short - not carrying out — it does not obtain but the increase in a 
manufacturing cost is caused 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, the resin for closure is hard and the 
problem that the endurance of metal mold deteriorates has arisen in connection with the bird clapper, the 
semiconductor device manufacture it succeeded in this invention in view of the above points, and the 
purpose excelled [ manufacture ] in endurance - public funds - it is in offering tvpe 
[0005] 

[Means for Solving the Problem] the semiconductor device manufacture concerning this invention — 
public funds -- type possesses the inflow section of a sealing agent and is characterized by forming the 
film which contains a cluster diamond at least on the front face of this inflow section 
[0006] 

[Function] the above-mentioned semiconductor device manufacture — public funds -- if it is in type, 
since the front-face top of the inflow section is covered with the film which contains a cluster diamond 
at least, the abrasion resistance of the inflow section will improve, metal mold will not deform, and it 
comes to be able to do molding smoothly For this reason, the defect of the product at the time of a resin 
seal dies, and it can contribute to reduction of the manufacturing cost of a semiconductor device. 
[0007] 

[Example] Hereafter, with reference to a drawing, an example explains this invention. In this 
explanation, a common reference mark is given to a common portion over a complete diagram, and 
overlapping explanation is given to avoid. 

[0008] the semiconductor device manufacture concerning the 1st example of this invention in drawing 1 
~ public funds -- it is drawing showing type, and it is the cross section with which (a) meets the plan of 
female mold and (b) meets the b-b line in the (a) view, and the cross section with which (c) meets the b- 
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b line in the (a) view, and the cross section at the time of especially a semiconductor device being set to 
metal mold is shown 

[0009] it is shown in drawing 1 (a) - (b) -- as -- semiconductor device manufacture -- public funds — 
type is divided into female mold A and Punch B Between the parting line 2-1 of female mold A, and the 
parting line 2-2 of Punch B, the space section (mould cavity) 5 for forming the plastic pattern prepared 
in metal mold sandwiches a leadframe 23, as shown in the (c) view, and it is formed by making female 
mold A and Punch B agree, the introduction for introducing the resin [ cavity / 5 / mould ] for others, for 
example, closure, into metal mold to metal mold - the free passage section (the gate is called below) 7 - 
-7 grade for making the path (a runner being called below) 3, and the runner 3 and the mould cavity 5-5 
for pouring the resin fluid-ized from the hole (a pot is called below ) 1 and the pot 1 open for free 
passage mutually is prepared The film 9 containing a cluster diamond is formed on the front face of the 
mould cavity 5. This film 9 may be formed on the front face of the gate 7, as shown in the (b) view. 
Although not furthermore illustrated in the (b) view , a film 9 may be formed on the front face of a pot 1, 
and a runner's 3 front face. 

[0010] In addition, in the (c) view , the bed with which a reference mark 20 lays a semiconductor chip 
and a reference mark 21 lays a chip 20, the mounting material which a reference mark 22 makes fix a 
chip 20 and the bed 21 of each other, and a reference mark 24 are wires to which a chip 20 and a 
leadframe 23 are connected electrically, the semiconductor device manufacture concerning the 2nd 
example of this invention in drawing 2 - it is a public-funds type cross section 
[001 1] As shown in drawing 2 , in order to carry out the ** form of the product from metal mold, the 
ejector pin 10-1 to 10-4 which thrusts up a product is formed in metal mold. Moreover, ****** 11 — 1 to 
11-4 for making an ejector pin 10-1 to 10-4 **** is formed in female mold A and Punch B, respectively. 
On these ejector pins 10-1 to 10-4, and the front face of ****** ll-l to 11-4, the film 9-1 containing a 
cluster diamond and 9-2 are formed, respectively. 

[0012] Thus, the abrasion resistance of an ejector pin can be raised by forming the film containing a 
cluster diamond in the front face of the portion related to sliding of an ejector pin. 
[0013] In addition, the portion related to [ metal mold ] sliding has the pilot pin prepared in order to 
decide the position of a leadframe in addition to ejector pin 10-1 to 10-4, ****** 1 1 — 1 - 1 1-4, the 
plunger which stuffs a tablet into a pot. Also in these portions, the same effect as the above can be 
acquired on the front face of the portion related to sliding of a pilot pin by forming the film which 
contains a cluster diamond also in the surface superiors of a portion related to sliding of a plunger. 
[0014] As a film 9 containing a cluster diamond, there are a mixture of nickel and a cluster diamond, a 
mixture of chromium and a cluster diamond, etc. to the well which fully acquires the above-mentioned 
effect, it is desirable to make the content of the cluster diamond in a film 9 into several % - about 70% 
generally As the manufacture method of these films 9, the methods of plating this on a front face 
including a cluster diamond are, for example in the electrolytic solution. Moreover, when the spherical 
diameter of a cluster diamond is considered as the thickness and equalization of thickness is considered 
simultaneously, a certain thing is desirable about 0.1 micrometers or more, and considering the field of aw 
the ease of making, about a maximum of 50 micrometers is desirable. In this example, it was set as C-^ 
about 3 micrometers. L 1 

[0015] As films other than the above, there is a sintered compact of the metal and cluster diamond which 
constitute metal mold, a part to form in the film which contains a cluster diamond, for example as the 
manufacture method of this film - a cluster diamond — scattering -- heat and a pressure - applying - 
metal mold -- it can form by so to speak deteriorating a front face Since a binder (binder) is included in 
order to raise the bonding strength of a cluster diamond and metal mold furthermore, you may make it 
sinter. Drawing 3 is the comparison view of the endurance of the metal mold of the above-mentioned 
example, and the conventional metal mold. 

[0016] In drawing 3 , I line shows the metal mold concerning an example, and II line shows the 
conventional metal mold. With the metal mold concerning an example, the poor number became the 
abbreviation half grade of the conventional metal mold by 300,000-500,000 shots. The poor number 
here shows the rate, although the semiconductor device became poor according to aggravation of the 
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thing from which wire deformation, the internal nest, the external nest, etc. appeared greatly, and 
became poor, and mold releasability. In addition, although the poor number is expressed in drawing 3 by 
the arbitrary scale, the result with endurance good [ the metal mold concerning an example ] is obtained 
from the inclination of the poor number. Moreover, the metal mold of the above-mentioned example can 
also make small the load at the time of carrying out the ** form of the product (** form load). 
[0017] the metal mold with w hich the film of the usual chrome plating was formed on the front face of 
for example, a mould cavity - a ** form load - 3.0x1 0-3kg-f/mm2 it is . However, with the metal mold 
with which the chromium film containing a cluster diamond w as formed on the front face of a mould 
cavity even if it used the same resin for closure, a ** form load is 1 .5xl0-3kg-f/mm2. It comes to end. In 
addition, deformation various in the range which is not restricted to the above-mentioned example and 
does not deviate from the main point is possible for this invention. 
[0018] 

[Effect of the Invention] the semiconductor device manufacture which was excellent in endurance 
according to this invention as explained above - public funds - type can be offered 


[Translation done.] 


